S
ickle cell disease (SCD) causes the synthesis of an abnormal haemoglobin molecule, resulting in deformation of erythrocytes and complications including anaemia, multiorgan damage and episodic pain (see Box 1) [1, 2] . It is the most common disorder arising from a single gene mutation, and occurs mostly among people of African, Middle Eastern and South Asian origin. It is believed that between 12,000 and 15,000 people in the UK are living with SCD, of whom about half are in the Greater London area [3] . It is therefore more prevalent in the UK than haemophilia (there are about 6,000 people in the UK with haemophilia A and about 1,200 with haemophilia B, excluding carriers) [4] . Cases are usually identified by routine screening in areas of high prevalence. SCD is associated with a high treatment burden (Table 1) .
Signs and symptoms of SCD include swelling of the hands and feet, symptoms of anaemia, including fatigue or extreme tiredness, and jaundice. Over time, SCD can lead to complications such as infections, delayed growth, and episodes of pain known as pain crises. Treatment involves monthly blood transfusions, daily antibiotics to reduce the risk of infection, folate to counteract the risk of anaemia, and iron chelation therapy for transfusional iron overload.
SCD and haemophilia are both disorders for which intensive management is essential to preserve quality of life and minimise long-term complications. When they occur together, their impact is increased by the interaction of the pathophysiological changes associated with each disorder -for example, SCD is a prothrombotic disorder that may modify the frequency of spontaneous bleeding due to haemophilia. Having SCD and haemophilia also substantially increases the lifelong treatment burden. Several case studies have described individuals with both SCD (or associated disorders, including sickle cell trait) and haemophilia, each diagnosed after presenting with a bleeding event and with contrasting approaches to management (Table 2 ) [5] [6] [7] [8] [9] . This report summarises the diagnosis and management of a boy with SCD and haemophilia A. [1] . Individuals who are homozygous (inheritance from both parents) develop an abnormal haemoglobin molecule (HbS); this causes the most severe form of SCD (designated HbSS), which is associated with anaemia. HbSS is also the most common type, accounting for 50-60% of people with SCD. There are several heterozygous forms (inherited from one parent) that combine the propensity for cell sickling with other haemoglobin abnormalities such as beta-thalassaemia. Heterozygous forms, known as sickle cell trait, are associated with less severe symptoms.
CASE STUDY
Sickle cells are erythrocytes that are morphed from the normal disc shape into a crescent shape due to polymerisation of the abnormal haemoglobin molecule. Polymerisation occurs when the cell is deoxygenated; this is reversed by oxygenation, but repeated cycles of polymerisation and depolymerisation eventually cause haemolysis. The sickle cell is inflexible and causes vascular occlusion, ischaemia and inflammation resulting in a wide range of effects in multiple organs. Episodic pain crisis is a frequent cause of admission and treatment with opioid analgesics, but chronic pain also occurs. Chronic complications are due to damage to large vessels and include cerebrovascular disease, pulmonary hypertension, priapism and retinopathy, and progressive multi-organ damage -for example, causing hyposplenism (and an increased risk of infection), renal failure, bone disease and liver damage. A Portacath was inserted and Ade was treated with the immune tolerance induction strategy then in use (75 IU/kg/day -this has since changed). This raised his FVIII activity level to 0.7-2.6% and cleared the inhibitor after two months. However, transcranial doppler, carried out as part of routine monitoring of SCD, was at this time abnormal (suggesting intracranial vascular narrowing) and Ade began regular blood transfusions for primary prevention of stroke. Since that time, Ade's management of sickle cell disease has been uneventful and he has remained well with routine blood transfusion for stroke prevention.
It is not known how Ade's SCD will affect his haemophilia management (or vice versa), but the haemophilia team will continue to work closely with the SCD team, in particular during the transition to adult services, with the aim of identifying and resolving problems rapidly.
Social issues
Ade's mother moved from West Africa to live in Paris for eight years before moving to the UK. She spoke French, but had limited English when Ade first presented. [8] Sickle cell disease/betathalassaemia Haemophilia A (FVIII <1%)
Father had beta-thalassemia trait, mother had sickle cell trait, sister was a betathalassemia carrier. No history of bleeding disorders SCD diagnosed when admitted with abdominal pain
Presented five months later after bleeding for six days post-dental extraction; treated with tranexamic acid and fresh frozen plasma 1.0, 2.5 [9] Sickle cell disease This impacted on her ability to fully understand what was expected of her as a mother with a child with two complex conditions -for example, when to ask for medical help on time, how to tell the hospital she could not attend an appointment, and how to reschedule an appointment in a timely way. She also experienced a lack of financial security and difficulty in securing the services she was entitled to, such as negotiating with the landlord from whom she rented her home. The hospital was able to assist with translation services. She knows little about Ade's father, who has been absent for most of Ade's life. Ade's maternal grandmother died five days after giving birth to his mother, who was an only child. Ade's mother had little social support and raised him as a single parent. They were evicted from their home when he was three years old because she was unable to pay the rent. Social services helped with housing and benefits including acquiring temporary accommodation, before securing a council flat.
In 2011, Ade's mother requested that he be circumcised for cultural reasons. This presented a challenge to the clinical team: circumcision for nonmedical reasons is not funded by the National Health Service (NHS) and Ade's complex medical needs meant that he was at high risk of complications. The clinical team was concerned that his mother would proceed with circumcision outside the NHS, a process with potentially even greater risks. However, during discussions between the clinical team and Ade's mother, he developed phimosis. The circumcision was performed for this indication in January 2012. Cover was provided with FVIII 50 IU/kg and tranexamic acid 10 mg/kg IV preoperatively; there was no evidence of inhibitors. He received FVIII 25 IU/kg 12 hours postoperatively. He did well postoperatively and was discharged after two days on daily FVIII 50 IU/kg before switching back to his normal prophylaxis regimen of FVIII 30 IU/kg on alternate days plus oral tranexamic acid 25 mg/kg for seven days post-surgery.
After a total of six years' of use, the Portacath was becoming uncomfortable for Ade when being accessed. This triggered the need for peripheral training before the Portacath stopped working and had to be surgically removed, with profound implications for his management. Peripheral access training for his mother began in November 2016 and the Portacath was removed in March 2017. The procedure was covered with FVIII 46 IU/kg plus tranexamic acid 10 mg/kg preoperatively, 30 IU/kg 12 hours postoperatively, then daily treatment of 30 IU/kg for two days before restoring alternate-day prophylaxis; plus oral tranexamic acid 25 mg/kg for seven days post-surgery. Ade's current treatment is summarised in Table 3 . In June 2018, his 48-hour FVIII trough activity level was 7.6%. It is not known whether SCD affected haemophilia control.
Impact on schooling
During the first five years of his school life, Ade was often absent due to frequent hospital admissions for routine blood transfusion. The unpredictable and episodic nature of SCD pain crises and need for frequent hospital or GP visits made life difficult for the family. They sometimes encountered a lack of understanding in healthcare providers about the nature and management of pain crises and haemophilia. When he can attend, Ade is active at school: he has one physical education lesson per week, he goes swimming and he plays football and basketball in the playground. He has had no joint bleeds in the past 12 months. Emotionally, he is thriving and enjoying the same things as boys of a similar age. His school attendance has improved in the last two to three years.
The outlook
Social services have continued to provide for the family's needs in the community; there has been little interaction with health services, other than to provide information to support a housing application. Ade's mother is now (as of 2018) fluent in English. She has developed social links with families from similar ethnicity and through the Haemophilia Society. She promptly seeks help when she needs it and manages [2] . This can mean staying indoors to avoid provoking a pain crisis -something that reduces activity levels and therefore has the potential to impair joint strengthening in children. SCD crises can initially present in a very similar way to a joint bleed and are very painful, but it is not clear how best to help patients distinguish between the two to allow prompt treatment. Monthly blood transfusions have improved quality of life for children with SCD and have increased longevity, so that survival into old age is now the expectation for many, at least in wealthier economies [10, 11] . However, this means they look forward to a future marred by organ damage and debility due to complications [1, 2] . This outlook is in stark contrast to the increasingly promising future for most people with haemophilia who receive prophylaxis with clotting factor and physiotherapist support.
The haemophilia service begins to consider transition from paediatric to adult services between the ages of 12 and 13. Children are somewhat reluctant to think about the implications of moving to adult services but this is not uncommon. It will be essential to deliver continuity of care and to ensure that services remain accessible to Ade and his mother. The transition service for young people with haemophilia or SCD has an excellent record and the service is confident it will provide a supportive transition to adult care.
